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(54)  Recording  media,  recording  methods,  recording/reproducing  apparatus,  and  recording  media 
cutting  apparatus. 

©  A  recording  medium  such  as  an  optical  or 
magneto-optical  disk  is  divided  into  servo  areas 
and  data  areas  and  at  least  one  of  plural  pits  in 
each  servo  area  is  formed  with  a  phase  devia- 
tion.  An  apparatus  for  recording  data  on  and/or 
reproducing  data  from  the  recording  medium 
comprises  :  a  light  source  for  irradiating  the 
recording  medium  ;  a  photoelectric  conversion 
means  for  receiving  the  light  emitted  from  the 
light  source  and  reflected  from  or  transmitted 
through  the  recording  medium,  and  converting 
the  received  light  into  an  RF  signal  ;  a  signal 
conversion  means  for  converting  the  RF  signal 
into  a  binary  signal  corresponding  to  the  pit 
formed  on  the  recording  medium  ;  and  a  detec- 
tion  means  for  detecting  the  servo  area  on  the 
recording  medium  on  the  basis  of  the  phase 
deviation  of  the  binary  signal  outputted  from 
the  signal  conversion  means  ;  wherein  data  is 
recorded  or  reproduced  while  a  servo  action  is 
executed  in  accordance  with  the  servo  byte  in 
the  servo  area  detected  by  the  detection  means. 
The  servo  area  is  detectable  with  facility,  and 
data  of  any  pit  pattern  can  be  recorded  and/or 
reproduced  properly. 
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This  invention  relates  to  recording  media  (e.g. 
optical  disks,  magneto-optical  disks  orthe  like),  meth- 
ods  of  recording  data  on  recording  media,  apparatus 
for  recording  data  on  and/or  reproducing  data  from  re- 
cording  media,  and  apparatus  for  cutting  recording 
media. 

On  an  optical  disk  (ROM  disk)  or  the  like  where 
tracking  is  executed  by  a  sample  servo  system,  a  mul- 
tiplicity  of  servo  areas  are  formed  at  predetermined 
intervals  on  tracks  together  with  data  areas  for  re- 
cording  ordinary  data,  wherein  each  of  the  servo 
areas  includes  wobbled  pits  for  effecting  a  tracking 
servo  action,  a  mirror  portion  for  effecting  a  focus  ser- 
vo  action,  and  a  clock  pit  for  generating  a  clock  signal 
(for  effecting  a  spindle  servo  action  to  a  spindle  motor 
for  rotating  the  optical  disk). 

In  an  optical  disk  apparatus  for  reproducing  the 
recorded  data  in  the  data  areas  on  the  optical  disk, 
such  servo  areas  (servo  bytes)  formed  on  the  optical 
disk  are  detected  and  used  for  tracking  or  generation 
of  a  clock  signal. 

For  the  purpose  of  enabling  the  optical  disk  ap- 
paratus  to  exactly  detect  the  servo  area,  it  has  been 
necessary  heretofore  to  modulate  the  data,  which  is 
recorded  in  the  data  area  on  the  optical  disk  men- 
tioned  above,  in  such  a  manner  that  the  pit  pattern 
thereof  becomes  different  from  the  pit  pattern  of  ser- 
vo  bytes  composed  of  wobbled  pits  and  clock  pits  in 
the  servo  area.  More  specifically,  if  nonmodulated 
data  is  recorded  on  the  optical  disk,  there  may  arise 
a  problem  that  the  servo  byte  pattern  in  the  servo 
area  on  the  optical  disk  fails  to  become  a  unique  pat- 
tern,  whereby  the  servo  area  (servo  byte)  on  the  opt- 
ical  disk  is  rendered  undetectable. 

According  to  a  first  aspect  of  the  invention  there 
is  provided  a  recording  medium  divided  into  servo 
areas  and  data  areas,  wherein  at  least  one  of  plural 
pits  in  each  servo  area  is  formed  with  a  phase  devia- 
tion. 

This  enables  the  servo  area  to  be  detected  by  de- 
tection  of  the  phase  deviation  in  data  reproduced  from 
the  recording  medium.  And  it  is  possible  to  record 
data  of  any  pit  pattern  on  such  recording  medium. 

According  to  a  second  aspect  of  the  invention 
there  is  provided  an  optical  recording  diskdivided  into 
servo  areas  with  servo  pits  and  data  areas  with  data 
pits,  wherein  the  servo  pits  formed  in  each  servo  area 
are  composed  of  wobbled  pits  and  a  clock  pit,  and  the 
clock  pit  is  formed  with  a  phase  deviation. 

According  to  a  third  aspect  of  the  invention  there 
is  provided  a  method  of  recording  pits  on  a  recording 
medium  divided  into  servo  areas  and  data  areas, 
which  includes  forming  at  least  one  of  the  pits  in  each 
servo  area  with  a  phase  deviation  on  said  recording 
medium. 

The  servo  area  is  thereby  rendered  detectable  by 
detecting  such  phase  deviation  of  the  data  repro- 
duced  from  the  recording  medium. 

According  to  a  fourth  aspect  of  the  invention 
there  is  provided  a  recording/reproducing  apparatus 
which  comprises  a  light  source  (e.g.  a  laser  diode)  for 
irradiating  its  output  light  to  a  recording  medium  such 

5  as  an  optical  disk  where  at  least  one  of  pits  in  each 
servo  area  is  formed  with  a  phase  deviation;  a  light 
receiving  element  acting  as  a  photoelectric  conver- 
sion  means  for  receiving  the  light  emitted  from  the 
light  source  and  reflected  from  or  transmitted  through 

10  the  optical  disk,  and  converting  the  received  light  into 
an  RF  signal;  a  signal  conversion  means  (e.g.  a  peak 
detection  circuit)  for  converting  the  output  RF  signal 
of  the  light  receiving  element  to  a  binary  signal  cor- 
responding  to  the  pit  formed  on  the  optical  disk;  and 

15  a  detection  means  (e.g.  a  unique  pattern  detector)  for 
detecting  the  servo  area  on  the  optical  disk  in  re- 
sponse  to  the  phase  deviation  of  the  binary  signal 
outputted  from  the  peak  detection  circuit;  wherein 
data  is  recorded  and/or  reproduced  while  a  servo  ac- 

20  tion  is  executed  on  the  basis  of  the  servo  byte  in  the 
servo  area  detected  by  the  detection  means. 

Consequently  the  servo  area  is  detectable  with 
facility. 

According  to  a  fifth  aspect  of  the  invention  there 
25  is  provided  apparatus  for  cutting  a  recording  medium 

divided  into  servo  areas  and  data  areas,  the  appara- 
tus  being  so  operative  that  at  least  one  of  plural  pits 
in  each  servo  area  is  formed  with  a  phase  deviation 
on  said  recording  medium. 

30  Therefore  itbecomes  possible  easily  todetectthe 
servo  area  on  such  a  recording  medium. 

A  preferred  form  of  implementation  of  the  inven- 
tion  described  below  enables  proper  detection  of  ser- 
vo  bytes  with  facility  and  is  capable  of  recording 

35  and/or  reproducing  data  of  any  pattern. 
The  invention  will  now  be  further  described,  by 

way  of  illustrative  and  non-limiting  example,  with  ref- 
erence  to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  block  diagram  of  an  exemplary  optical 
40  disk  apparatus  to  which  a  recording/reproducing 

apparatus  embodying  the  invention  is  applied; 
Fig.  2  is  a  waveform  chart  of  signals  outputted 
from  blocks  of  the  apparatus  shown  in  Fig.  1; 
Fig.  3  is  a  detailed  block  diagram  of  a  unique  pat- 

45  tern  detector  employed  in  the  apparatus  of  Fig.  1; 
and 
Fig.  4  is  a  block  diagram  of  an  exemplary  embodi- 
ment  of  cutting  apparatus  in  accordance  with  the 
invention. 

so  Fig.  1  is  a  block  diagram  showing  the  constitution 
of  an  exemplary  optical  disk  apparatus  where  a  re- 
cording/reproducing  apparatus  embodying  the  inven- 
tion  is  applied.  An  optical  disk  1  used  therein  consists 
of  the  recording  medium  embodying  the  invention,  on 

55  which  each  of  plural  tracks  is  composed  of  a  plurality 
of  sectors,  and  each  sector  is  composed  of  a  plurality 
of  segments.  Each  segment  is  divided  into  a  servo 
area  having  a  servo  byte  (servo  pits)  and  a  data  area 
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for  recording  essential  data.  And  at  least  one  of  the 
pits  in  each  servo  area  is  formed  with  a  phase  devia- 
tion  of  n  for  example. 

In  an  exemplary  case  of  using  a  clock  signal  (Fig. 
2(b))  of  a  period  2T,  data  is  recorded,  in  one  data  area 
on  the  optical  disk  1,  at  a  position  corresponding  in 
timing  to  the  rise  edge  of  the  clock  pulse  of  the  period 
2T.  Then,  in  a  servo  area  relative  thereto,  as  shown 
in  Fig.  2(c),  a  clock  pit  in  a  servo  byte  composed  of 
wobbled  pits  and  such  clock  pit  is  formed  at  the  pos- 
ition  corresponding  in  timing  to  the  fall  edge  of  the 
clock  pulse  of  the  period  2T  (Fig.  2(b)). 

A  spindle  motor  2  rotates  the  optical  disk  1  at  a 
predetermined  velocity  in  accordance  with  a  spindle 
servo  signal  obtained  from  a  servo  circuit  14.  A  laser 
diode  3  is  a  light  source  for  irradiating  a  laser  light  out- 
put  to  the  optical  disk  1.  A  collimator  lens  4  serves  to 
collimate  the  laser  light  beam  emitted  from  the  laser 
diode  3.  And  a  beam  splitter  5  causes  the  output  light 
of  the  collimator  lens  4  to  be  incident  on  an  objective 
lens  5  while  reflecting,  by  means  of  an  incorporated 
half  mirror,  the  light  reflected  from  the  optical  disk  1 
via  the  objective  lens  6,  thereby  causing  the  reflected 
light  to  be  incident  on  a  condenser  lens  7. 

The  objective  lens  6  is  driven  in  response  to  a 
tracking  servo  signal  ora  focus  servo  signal  outputted 
from  a  servo  circuit  14  and  focuses,  on  the  optical  disk 
1  ,  the  laser  light  irradiated  thereto  from  the  laser  di- 
ode  3  via  the  collimator  lens  4  and  the  beam  splitter 
5.  Meanwhile  the  condenser  lens  7  focuses,  on  the 
surface  of  the  light  receiving  element  8,  the  light  re- 
flected  from  the  optical  disk  1  and  incident  on  the  con- 
denser  lens  7  via  the  objective  lens  6  and  the  beam 
splitter  5. 

The  light  receiving  element  8  receives  the  reflect- 
ed  light  from  the  optical  disk  1  and  transmits  to  a  head 
amplifier  9  an  output  RF  signal  (Fig.  2(d))  equivalent 
to  the  amount  of  the  received  light.  Then  the  head 
amplifier  9  amplifies  the  RF  signal  obtained  from  the 
light  receiving  element  8  and  supplies  the  amplified 
signal  to  both  a  peak  detection  circuit  1  0  and  a  servo 
circuit  14. 

The  peakdetection  circuit  1  0  converts  the  RF  sig- 
nal  (Fig.  2(d))  obtained  from  the  light  receiving  ele- 
ment  8  via  the  head  amplifier  9,  to  a  binary  signal  (Fig. 
2(e))  corresponding  to  the  pit  formed  on  the  optical 
disk  1.  More  specifically,  the  peakdetection  circuit  10 
detects  the  peak  value  of  the  RF  signal  (Fig.  2(d))  out- 
putted  from  the  light  receiving  element  8  via  the  head 
amplifier  9  and,  after  producing  a  pulse  (Fig.  2(e)) 
corresponding  to  the  detected  peak  value,  supplies 
such  pulse  to  both  a  PLL  circuit  11  and  a  unique  pat- 
tern  detector  12. 

The  PLL  circuit  11  produces  a  double-frequency 
clock  signal  (Fig.  2(a))  of  a  period  T,  which  is  half  the 
recording  period  2T  relative  to  the  data  in  the  data 
area  on  the  optical  disk  1,  out  of  the  binary  signal  ob- 
tained  from  the  peak  detection  circuit  10,  and  then 

supplies  the  double-frequency  clock  signal  of  the  per- 
iod  T  to  both  the  unique  pattern  detector  1  2  and  a  tim- 
ing  generator  13. 

The  unique  pattern  detector  12  comprises  a  delay 
5  circuit  21  and  an  AND  gate  22  as  shown  in  Fig.  3.  The 

delay  circuit  21  delays  the  output  binary  signal  of  the 
peak  detection  circuit  10  by  a  time  length  equivalent 
to  an  odd  multiple  of  the  period  T  of  the  double-fre- 
quency  clock  signal  (Fig.  2(a))  supplied  from  the  PLL 

10  circuit  11,  and  then  feeds  the  delayed  signal  to  one 
input  terminal  of  the  AND  gate  22.  More  specifically, 
the  delay  circuit  21  delays  the  output  binary  signal  of 
the  peak  detector  1  0  by  a  time  length  of  (2n  +  1)Tand 
feeds  the  delayed  signal  to  one  input  terminal  of  the 

15  AND  gate  22.  In  (2n+  1)T  mentioned  above,  n  =  0, 
1  and  so  forth;  and  n  =  1  in  this  embodiment.  It 
follows  therefore  that  the  delay  circuit  21  in  this  em- 
bodiment  delays  the  binary  signal  by  a  time  length  of 
3T.  Although  n  may  be  set  to  any  desired  value,  it  is 

20  preferred  that  n  be  set  in  conformity  with  the  period 
(interval)  of  the  pits  formed  on  the  optical  disk  1. 

The  AND  gate  22  delivers  a  logic  product  of  the 
binary  signal  supplied  to  its  one  input  terminal  from 
the  delay  circuit  21  with  a  delay  of  (2n  +  1)T  and  an- 

25  other  binary  signal  supplied  to  the  other  input  termi- 
nal  from  the  peak  detection  circuit  10,  and  transmits 
a  high-level  or  low-level  output  to  the  timing  generator 
13. 

The  servo  circuit  14  receives  the  RF  signal  from 
30  the  head  amplifier  9  in  response  to  a  control  signal 

(Fig.  2(h))  outputted  from  the  timing  generator  1  3,  and 
transmits  an  output  servo  signal  to  the  spindle  motor 
2  or  the  objective  lens  6  in  accordance  with  such  RF 
signal  (which  corresponds  to  the  servo  area  on  the 

35  optical  disk  1  as  will  be  mentioned  later). 
Now  the  operation  of  the  above  apparatus  will  be 

described  below.  When  the  power  supply  is  switched 
on  for  the  apparatus,  the  spindle  motor  2  rotates  the 
optical  disk  1  where  the  clock  pit  (Fig.  2(c))  out  of  the 

40  pits  in  the  servo  area  is  formed  with  a  phase  deviation 
k,  and  simultaneously  a  laser  light  output  is  irradiated 
from  the  laser  diode  3  to  the  optical  disk  1  via  the  col- 
limator  lens  4  and  the  beam  splitter  5.  The  laser  light 
irradiated  to  the  optical  disk  1  is  reflected  therefrom 

45  and  then  is  incident  on  the  surface  of  the  light  receiv- 
ing  element  8  via  the  objective  lens  6,  the  beam  split- 
ter  5  and  the  condenser  lens  7.  Thus  the  reflected 
light  from  the  optical  disk  1  is  received  by  the  light  re- 
ceiving  element  8,  and  an  RF  signal  (Fig.  2(d))  equiv- 

50  alent  to  the  amount  of  the  received  light  is  supplied 
via  the  head  amplifier9  to  both  the  peakdetection  cir- 
cuit  10  and  the  servo  circuit  14. 

In  the  peak  detection  circuit  10,  the  RF  signal 
(Fig.  2(d))  outputted  from  the  light  receiving  element 

55  8  via  the  head  amplifier  9  is  converted  to  a  binary  sig- 
nal  (Fig.  2(e))  corresponding  to  the  pit  formed  on  the 
optical  disk  1,  and  such  binary  signal  is  supplied  to 
both  the  PLL  circuit  11  and  the  unique  pattern  detec- 

3 
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tor  12. 
In  the  PLL  circuit  11,  a  double-frequency  clock 

signal  (Fig.  2(a))  of  a  period  T,  which  is  half  the  record- 
ing  period  2T  relative  to  the  data  in  the  data  area  on 
the  optical  disk  1,  is  produced  out  of  the  binary  signal  5 
(Fig.  2(e))  obtained  from  the  peakdetection  circuit  10, 
and  then  such  double-frequency  clock  signal  is  sup- 
plied  to  both  the  unique  pattern  detector  12  and  the 
timing  generator  13. 

In  the  delay  circuit  12  of  the  unique  pattern  detec-  10 
tor  12,  the  binary  signal  outputted  from  the  peak  de- 
tection  circuit  10  is  delayed  by  a  time  length  of,  e.g., 
3T  which  is  an  odd  multiple  of  the  period  Toft  he  dou- 
ble-frequency  clock  signal  (Fig.  2(a))  supplied  from 
thePLLcircuit11,andthedelayedsignal  isfedtoone  15 
input  terminal  of  the  AND  gate  22.  In  the  AND  gate  22, 
there  is  delivered  a  logic  product  of  the  binary  signal 
(Fig.  2(f))  supplied  to  its  one  input  terminal  from  the 
delay  circuit  21  with  a  delay  of  3T  and  another  binary 
signal  (Fig.  2(e))  supplied  to  the  other  input  terminal  20 
from  the  peak  detection  circuit  10,  and  then  a  high- 
level  or  low-level  output  (Fig.  2(g))  is  transmitted  to 
the  timing  generator  13. 

In  an  exemplary  case  of  using  the  clock  signal 
(Fig.  2(b))  of  a  period  2T  as  described,  data  is  record-  25 
ed,  in  one  data  area  on  the  optical  disk  1  ,  at  a  position 
corresponding  in  timing  to  the  rise  edge  of  the  clock 
pulse  of  the  period  2T.  Then,  in  a  servo  area  relative 
thereto,  as  shown  in  Fig.  2(c),  a  clock  pit  in  a  servo 
byte  composed  of  wobbled  pits  and  such  clock  pit  is  30 
formed  at  the  position  corresponding  in  timing  to  the 
fall  edge  of  the  clock  pulse  of  the  period  2T  (Fig.  2(b)). 

More  specifically,  in  the  use  of  the  double-fre- 
quency  clock  signal  produced  by  the  PLL  circuit  11 
and  consisting  of  pulses  C1  ,  C2,  C3  and  so  forth  35 
(Fig.  2(a))  of  a  period  T  which  is  half  the  recording  per- 
iod  2T  relative  to  the  data  in  the  data  area  on  the  opt- 
ical  disk  1  ,  the  pit  (Fig.  2(c))  in  the  data  area  is  formed 
at  the  position  corresponding  to  an  odd  pulse  (e.g., 
C11  or  C13  in  Fig.  2)  of  the  double-frequency  clock  40 
signal.  Then  it  follows  that  the  clock  pit  (Fig.  2(c))  in 
the  servo  area  is  formed  at  the  position  correspond- 
ing  to  an  even  pulse  (e.g.,  C4  in  Fig.  2)  of  the  double- 
frequency  clock  signal. 

Consequently,  in  the  AND  gate  22  (Fig.  3)  of  the  45 
unique  pattern  detector  12,  there  is  delivered  a  logic 
product  of  the  binary  signal  (Fig.  2(e))  converted  from 
the  RF  signal  (Fig.  2(d))  and  the  binary  signal  (Fig. 
2(f))  delayed  by  a  time  length  of  3T  in  the  delay  circuit 
21.  Subsequently,  as  shown  in  Fig.  2(g),  a  high-level  50 
output  is  transmitted  from  the  AND  gate  22  to  the  tim- 
ing  generator  13  in  synchronism  with  the  pulses  C4 
and  C7  of  the  double-frequency  clock  signal  (Fig. 
2(a)),  i.e.,  in  synchronism  with  reproduction  of  the  RF 
signal  corresponding  to  the  reflected  lightfrom  the  vi-  55 
cinity  of  the  servo  byte  formed  on  the  optical  disk  1  . 

The  operation  mentioned  above  is  performed  re- 
peatedly  until  a  high-level  output  is  transmitted  from 

the  unique  pattern  detector  12  at  the  predetermined 
timing.  Then,  in  the  timing  generator  13,  a  control  sig- 
nal  (a  window  corresponding  to  the  interval  of  the 
segments  on  the  optical  disk  1)  (Fig.  2(h))  is  outputted 
to  the  servo  circuit  14  approximately  at  the  above- 
described  predetermined  timing,  i.e.,  in  synchronism 
with  reproduction  of  the  RF  signal  corresponding  to 
the  reflected  light  from  the  vicinity  of  the  servo  byte 
formed  on  the  optical  disk  1  ,  in  such  a  manner  as  to 
receive  the  RF  signal  from  the  head  amplifier  9. 

The  RF  signal  obtained  from  the  head  amplifier 
9,  i.e.,  the  RF  signal  corresponding  to  the  reflected 
light  from  the  servo  byte  (servo  area)  formed  on  the 
optical  disk  1,  is  inputted  to  the  servo  circuit  14  in  re- 
sponse  to  a  control  signal  (Fig.  2(h))  outputted  from 
the  timing  generator  13,  and  a  servo  signal  is  trans- 
mitted  from  the  servo  circuit  14  to  the  spindle  motor 
2  or  the  objective  lens  6  in  accordance  with  such  RF 
signal  corresponding  to  the  reflected  light  from  the 
servo  byte  (servo  area)  on  the  optical  disk  1. 

Subsequently  the  spindle  servo,  tracking  servo 
and  focusing  servo  actions  are  executed  and,  in  a 
play-back  circuit  (not  shown),  the  data  is  reproduced 
from  the  RF  signal  outputted  from  the  head  amplifier 
9. 

As  described  above,  first  the  RF  signal  is  con- 
verted  to  a  binary  signal  corresponding  to  the  pit 
formed  on  the  optical  disk  1,  and  the  servo  byte  on 
the  optical  disk  1  is  detected  on  the  basis  of  the  phase 
deviation  of  the  binary  signal  thus  obtained,  so  that 
it  becomes  possible  to  detect  the  servo  byte  with  fa- 
cility  even  if  data  of  any  pit  pattern  such  as  nonmodu- 
lated  one  is  recorded  on  the  optical  disk  1. 

The  optical  disk  1  mentioned  above  may  be  re- 
placed  with  a  magneto-optical  disk  and,  if  the  appa- 
ratus  shown  in  Fig.  1  is  further  equipped  with  a  circuit 
for  detecting  an  optical  deflection,  a  magnetic  head 
for  applying  a  magnetic  field,  and  a  recording  circuit 
for  converting  record  data  into  light,  then  it  can  func- 
tion  as  a  magneto-optical  disk  apparatus  for  recording 
data  on  and/or  reproducing  the  same  from  a  magne- 
to-optical  disk. 

Fig.  4  is  a  block  diagram  showing  the  constitution 
of  an  exemplary  embodiment  of  cutting  apparatus  in 
accordance  with  the  invention.  In  this  apparatus,  a 
glass  substrate  31  is  coated  with  a  photoresist  (hatch- 
ed  in  the  drawing),  and  data  is  recorded  by  exposure 
of  such  photoresist  to  a  laser  light  beam.  A  laser  light 
source  32  irradiates  its  laser  light  output  onto  the 
glass  substrate  31  via  an  acoustic  optical  modulator 
(AOM)  33a,  an  acoustic  optical  deflector  (ACD)  33b, 
a  prism  34  and  an  objective  lens  35. 

The  AOM  33a  is  controlled  by  a  driver  circuit  39 
and  switches  on  or  off  the  laser  light  emitted  from  the 
laser  light  source  32.  More  specifically,  the  AOM  33a 
passes  or  intercepts  the  light  being  emitted  from  the 
laser  light  source  32  to  the  glass  substrate  31  via  the 
AOD  33b,  the  prism  34  and  the  objective  lens  35.  The 

4 
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AOD  33b  deflects  the  laser  light,  which  is  irradiated 
from  the  laser  light  source  32  via  the  AOM  33a,  in  ac- 
cordance  with  control  of  the  driver  circuit  39.  The 
prism  34  reflects,  toward  the  objective  lens  35,  the 
laser  light  irradiated  from  the  laser  light  source  32  via 
the  AOM  33a  and  the  AOD  33b.  And  the  objective 
lens  35  is  controlled  by  a  servo  controller  41  and  fo- 
cuses  the  laser  light,  which  is  reflected  by  the  prism 
34,  onto  the  photoresist  surface  of  the  glass  sub- 
strate  31  . 

Similarly  to  the  aforementioned  PLL  circuit  11  in 
the  optical  disk  apparatus  of  Fig.  1  ,  a  clock  generator 
37  generates  a  double-frequency  clock  signal  (Fig. 
2(a))  of  a  period  T  and  supplies  the  clock  signal  to 
both  a  logic  calculator  38  and  a  system  controller  40. 
The  system  controller  40  controls  a  formatting  circuit 
36,  the  driver  circuit  39,  the  servo  controller  41  or  a 
slide  motor  42  in  response  to  the  double-frequency 
clock  signal  obtained  from  the  clock  generator  37. 
And  the  servo  controller  41  rotates  the  motor  43  at  a 
predetermined  constant  angular  velocity  in  accor- 
dance  with  control  of  the  system  controller  40  while 
rotating  the  slide  motor  42  to  slide  the  glass  substrate 
31  in  its  radial  direction  (e.g.,  the  direction  indicated 
by  an  arrow  A  in  the  drawing).  Afrequency  generator 
(FG)  44  generates  FG  pulses  for  detecting  the  rota- 
tion  velocity  of  the  motor  43  and  supplies  such  pulses 
to  the  system  controller  40. 

The  system  controller  40  controls  the  servo  con- 
troller  41  ,  which  controls  the  rotation  of  the  motor  43, 
in  response  to  the  FG  pulses  obtained  from  the  FG 
44. 

The  motor  43  is  controlled  by  the  servo  controller 
41  to  rotate  the  glass  substrate  31  at  a  predetermined 
constant  angular  velocity.  And  a  mechanical  unit  45 
is  driven  by  the  slide  motor  42  to  slide  the  glass  sub- 
strate  31  in  its  radial  direction. 

The  formatting  circuit  36  executes  a  process  of 
adding  an  error  correction  code  or  the  like  to  the 
source  data  inputted  thereto,  and  then  supplies  the 
processed  data  to  the  logic  calculator  38.  The  logic 
calculator  38  incorporates  a  memory  (not  shown)  of 
a  required  capacity  and  temporarily  stores  therein  the 
data  outputted  from  the  formatting  circuit  36.  The  log- 
ic  calculator  38  further  executesa  predetermined  log- 
ic  calculation  of  the  data  stored  temporarily  in  the  in- 
corporated  memory  in  response  to  the  double-fre- 
quency  clock  signal  obtained  from  the  clock  generator 
37,  thereby  producing  record  data.  The  record  data 
thus  produced  in  the  logic  calculator  38  is  supplied  to 
the  driver  circuit  39,  which  then  controls  the  acoustic 
optical  modulator  (AOM)  33a  or  the  acoustic  optical 
deflector  (AOD)  33b  on  the  basis  of  such  record  data. 

In  the  cutting  apparatus  mentioned,  first  the  ser- 
vo  controller  41  supplies  a  control  signal  to  the  motor 
43  for  rotating  the  glass  substrate  31  at  a  predeter- 
mined  constant  angular  velocity,  and  also  supplies 
another  control  signal  to  the  slide  motor  42  for  driving 

the  mechanical  unit  45  so  as  to  slide  the  glass  sub- 
strate  31  in  its  radial  direction. 

The  glass  substrate  31  is  rotated  by  the  motor  43 
at  a  predetermined  constant  angular  velocity  in  ac- 

5  cordance  with  the  control  signal  obtained  from  the 
servo  controller  41,  and  simultaneously  the  mechan- 
ical  unit  45  is  driven  by  the  slide  motor  42  so  that  the 
glass  substrate  31  is  slid  at  a  predetermined  pitch  in 
its  radial  direction  per  rotation  thereof  by  the  motor 

w  43. 
The  predetermined  pitch  is  equivalent  tothe  track 

pitch  on  the  optical  disk  to  be  manufactured  by  the 
use  of  such  glass  substrate  31  . 

Simultaneously  laser  light  is  emitted  from  the  las- 
15  er  light  source  32  and  then  is  irradiated  to  the  photo- 

resist  surface  of  the  glass  substrate  31  via  the  AOM 
33a,  the  AOD  33b,  the  prism  34  and  the  objective  lens 
35,  whereby  the  photoresist  surface  is  exposed. 

Meanwhile  in  the  formatting  circuit  36,  a  process 
20  of  adding  an  error  correction  code  or  the  like  to  the 

input  source  data  is  executed,  and  the  processed 
data  is  outputted  to  the  logic  calculator  38.  Subse- 
quently  the  data  outputted  from  the  formatting  circuit 
36  is  temporarily  stored  in  the  memory  incorporated 

25  in  the  logic  calculator  38,  where  a  predetermined  log- 
ic  calculation  is  executed  for  the  stored  data  to  there- 
by  produce  record  data.  And  in  the  driver  circuit  39, 
the  AOM  33a  or  the  AOD  33b  is  controlled,  in  re- 
sponse  to  the  double-frequency  clock  signal  (Fig. 

30  2(a))  supplied  from  the  clock  generator  37  via  the  sys- 
tem  controller  40,  on  the  basis  of  the  record  data  pro- 
duced  in  the  logic  calculator  38. 

When  the  record  data  corresponds  to,  for  exam- 
ple,  the  pit  in  the  data  area  formed  on  the  optical  disk 

35  1  to  be  reproduced  by  the  optical  disk  apparatus  of 
Fig.  1  ,  the  AOM  33a  is  so  controlled  by  the  driver  cir- 
cuit  39  as  to  switch  on  or  off  the  laser  light  being  ir- 
radiated  from  the  laser  source  32,  on  the  basis  of 
such  record  data  in  synchronism  with,  e.g.,  an  odd 

40  pulse  out  of  the  entire  odd  pulses  (C1,  C3  )  and 
even  pulses  (C2,  C4  )  of  the  double-frequency 
clock  signal  (Fig.  2(a))  outputted  from  the  clock  gen- 
erator  37.ln  this  case,  the  AOM  33a  is  so  controlled 
as  to  switch  off  the  laser  light  being  irradiated  from 

45  the  laser  source  32,  in  synchronism  with  the  even 
pulse  of  the  double-frequency  clock  signal  (Fig.  2(a)) 
out-putted  from  the  clock  generator  37. 

In  case  the  record  data  thus  produced  corre- 
sponds  to  the  wobbled  pit  (Fig.  2(c))  in  the  servo  byte 

so  formed  on  the  optical  disk  1  (Fig.  1),  the  driver  circuit 
39  controls  the  AOM  33a  in  such  a  manner  as  to 
switch  on  the  laser  light  being  irradiated  from  the  las- 
er  light  source  32,  in  synchronism  with,  e.g.,  an  odd 
pulse  (C1  or  C7  in  Fig.  2)  out  of  the  entire  odd  and 

55  even  pulses  of  the  double-frequency  clock  signal 
(Fig.  2(a))  outputted  from  the  clock  generator  37.  And 
simultaneously  the  AOD  33b  is  so  controlled  as  to  de- 
flect  the  laser  light  irradiated  from  the  laser  light 
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source  via  the  AOM  33a. 
Consequently,  an  exposed  portion  correspond- 

ing  to  the  wobbled  pit  (Fig.  2(c))  is  formed  on  the 
glass  substrate  31  in  synchronism  with  the  odd  pulse 
of  the  double-frequency  clock  signal  (Fig.  2(a))  out- 
putted  from  the  clock  generator  37,  with  a  radial  de- 
viation  of  a  predetermined  distance  from  the  tracking 
center  in  the  servo  byte  on  the  optical  disk  1  . 

In  another  case  where  the  record  data  corre- 
sponds  to  the  clock  pit  (Fig.  2(c))  in  the  servo  byte 
formed  on  the  optical  disk  1  (Fig.  1),  the  driver  circuit 
39  controls  the  AOM  33a  in  such  a  manner  as  to 
switch  on  the  laser  light  being  irradiated  from  the  las- 
er  light  source  32,  in  synchronism  with,  e.g.,  the  even 
pulse  (C4  in  Fig.  2)  out  of  the  entire  odd  and  even 
pulses  of  the  double-frequency  clocksignal  (Fig.  2(a)) 
outputted  from  the  clock  generator  37. 

Consequently,  an  exposed  portion  correspond- 
ing  to  the  clock  pit  (Fig.  2(c))  in  the  servo  byte  on  the 
optical  disk  1  is  formed  on  the  glass  substrate  31  in 
synchronism  with  the  even  pulse  of  the  double-fre- 
quency  clock  signal  (Fig.  2(a))  outputted  from  the 
clock  generator  37. 

Thus  an  exposed  portion  corresponding  to  the 
clock  pit,  which  is  at  least  one  of  the  pits  in  the  servo 
area,  is  formed  on  the  glass  substrate  31  with  a  phase 
deviation  of  n  (180°). 

Thereafter  required  processes  such  as  develop- 
ing  and  electroforming  are  executed  forthe  glass  sub- 
strate  31  where  the  exposed  and  nonexposed  por- 
tions  are  formed  as  described,  so  that  a  metallic 
stamper  is  manufactured.  And  a  multiplicity  of  the  opt- 
ical  disks  1  mentioned  above  are  mass-produced  by 
the  use  of  such  a  stamper. 

Although  a  description  has  been  given  herein- 
above  with  regard  to  an  exemplary  case  of  using  an 
optical  disk,  it  is  to  be  understood  that  the  recording 
medium  of  the  present  invention  is  not  limited  to  the 
optical  disk  alone,  and  the  invention  is  applicable  also 
to  any  other  optical  recording  medium  such  as  a  mag- 
neto-optical  disk. 

In  the  embodiments  mentioned,  merely  the  clock 
pit  out  of  the  entire  pits  in  each  servo  area  is  formed 
with  a  phase  deviation  on  the  optical  disk  1  .  However, 
any  other  pit  such  as  a  wobbled  pit  in  the  servo  area 
may  be  formed  with  a  phase  deviation  on  the  optical 
disk  1.  And  the  number  of  the  phase-deviated  pits  on 
the  optical  disk  1  is  not  limited  to  any  particular  value 
alone. 

It  is  further  to  be  understood  that,  although  the 
phase  of  one  pit  (clock  pit  in  the  embodiment)  in  the 
servo  area  is  deviated  by  n,  t  he  phase  deviation  of  t  he 
pit  is  not  limited  merely  to  n  alone. 

As  described  hereinabove,  according  to  the  re- 
cording  medium  embodying  the  invention  where  at 
least  one  of  the  pits  in  each  servo  area  is  formed  with 
a  phase  deviation,  the  servo  area  can  be  detected  by 
detecting  the  phase  deviation  of  the  data  reproduced 

from  the  recording  medium.  And  data  of  any  pit  pat- 
tern  is  rendered  recordable  on  the  recording  medium. 

According  to  the  recording  method  embodying 
the  invention  which  forms  at  least  one  of  the  pits  in 

5  each  servo  area  with  a  phase  deviation,  it  becomes 
possible  to  detect  the  servo  area  by  detecting  the 
phase  deviation  of  the  data  reproduced  from  the  re- 
cording  medium. 

According  to  the  recording/reproducing  appara- 
10  tus  embodying  the  invention,  light  is  irradiated  to  the 

recording  medium  where  at  least  one  of  the  pits  in 
each  servo  area  is  formed  with  a  phase  deviation, 
and  the  light  reflected  from  or  transmitted  through  the 
recording  medium  is  received  and  converted  into  an 

15  RF  signal.  Thereafter  the  RF  signal  thus  obtained  is 
further  converted  to  a  binary  signal  corresponding  to 
the  pit  formed  on  the  recording  medium,  and  the  ser- 
vo  area  on  the  recording  medium  is  detected  on  the 
basis  of  the  phase  deviation  of  the  binary  signal,  and 

20  data  is  recorded  or  reproduced  while  a  servo  action 
is  executed  in  accordance  with  the  servo  byte  in  the 
detected  servo  area,  whereby  the  servo  area  is  de- 
tectable  with  facility. 

And  further  according  to  the  cutting  apparatus 
25  embodying  the  invention,  at  least  one  of  the  pits  in 

each  servo  area  is  formed  with  a  phase  deviation  on 
the  recording  medium.  Consequently  it  becomes  pos- 
sible  easily  to  detect  the  servo  area  from  the  record- 
ing  medium. 

30 

Claims 

1.  A  recording  medium  divided  into  servo  areas  and 
35  data  areas,  wherein  at  least  one  of  plural  pits  in 

each  servo  area  is  formed  with  a  phase  devia- 
tion. 

2.  A  recording  medium  according  to  claim  1,  which 
40  is  an  optical  recording  disk. 

3.  A  recording  medium  according  to  claim  1,  which 
is  a  magneto-optical  disk. 

45  4.  An  optical  recording  disk  divided  into  servo  areas 
with  servo  pits  and  data  areas  with  data  pits, 
wherein  the  servo  pits  formed  in  each  servo  area 
are  composed  of  wobbled  pits  and  a  clock  pit,  and 
the  clock  pit  is  formed  with  a  phase  deviation. 

50 
5.  An  optical  recording  disk  according  to  claim  4, 

which  is  a  magneto-optical  disk. 

6.  Amethod  of  recording  pits  on  a  recording  medium 
55  divided  into  servo  areas  and  data  areas,  which  in- 

cludes  forming  at  least  one  of  the  pits  in  each  ser- 
vo  area  with  a  phase  deviation  on  said  recording 
medium. 

6 
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7.  A  recording/reproducing  apparatus  comprising: 
a  light  source  for  irradiating  a  light  output 

to  a  recording  medium  where  at  least  one  of  plural 
pits  in  each  servo  area  is  formed  with  a  phase  de- 

a  photoelectric  conversion  means  for  re- 
ceiving  the  light  emitted  from  said  light  source 
and  reflected  from  or  transmitted  through  said  re- 
cording  medium,  and  converting  the  received 

a  signal  conversion  means  for  converting 
the  output  RF  signal  of  said  photoelectric  conver- 
sion  means  into  a  binary  signal  corresponding  to 
the  pit  formed  on  said  recording  medium;  and 

a  detection  means  for  detecting  the  servo  15 
area  on  said  recording  medium  on  the  basis  of 
the  phase  deviation  of  the  binary  signal  outputted 
from  said  signal  conversion  means; 

wherein  data  is  recorded  or  reproduced  in 
use  while  a  servo  action  is  executed  in  accor-  20 
dance  with  the  servo  byte  in  the  servo  area  de- 
tected  by  said  detection  means. 

8.  Apparatus  for  cutting  a  recording  medium  divided 
into  servo  areas  and  data  areas,  the  apparatus  25 
being  so  operative  that  at  least  one  of  plural  pits 
in  each  servo  area  is  formed  with  a  phase  devia- 
tion  on  said  recording  medium. 

viation; 5 

light  into  an  RF  signal; 10 
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